In a case-control study, the effect of recent pregnancy on the risk of developing active tuberculosis among women of reproductive age was investigated in Santo Domingo. Human immunodeficiency virus (HIV)-positive and HIV-negative women diagnosed with new-onset tuberculosis (TB) were compared, respectively, with HIV-positive and HIV-negative women without TB with regard to reproductive history, demographic characteristics, and risk factors for HIV infection. In neither HIV-positive nor HIV-negative women was recent pregnancy or childbirth associated with an increased risk of developing active TB. These results fail to confirm earlier suggestions that pregnancy increases the risk that a woman of child-bearing age infected with Mycobacterium tuberculosis will develop active TB.
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Since the time of Hippocrates it has been suspected that pregnancy influences the course of infection with Mycobacterium tuberculosis. While Hippocrates is credited with the view that pregnancy has a beneficial effect on the clinical course of pulmonary tuberculosis (TB), most observers in more recent times have asserted that pregnancy has either a deleterious effect or no effect at all on the clinical course of preexisting pulmonary TB [1] [2] [3] [4] [5] . The effect of pregnancy and the accompanying changes in host immunity on the risk of development of active TB, while also discussed in early case series and review articles, has not been the subject of extensive study. However, one recent study from Kenya suggested that recent pregnancy was a risk factor for development of active TB among human immunodeficiency virus (HIY) -infected women [6] . Now that infection with HIY is commonplace in many countries where TB has not been well-controlled, co infection with HIY and M. tuberculosis in women of reproductive age occurs frequently. Thus, we decided to explore the effect, if any, of pregnancy and related phenomena on the risk of developing active TB among HIY-infected and HIY-uninfected women.
Methods
During July 1992 to June 1994, women 15-44 years of age with newly diagnosed active TB seen at any of four facilities (two hospitals and two clinics) in Santo Domingo were invited to participate in the study as case-patients. The four participating facilities are the primary public-sector medical facilities in Santo Domingo where adults with TB are diagnosed and treated. Women were considered to have new-onset TB ifthey had all of the following: typical signs and symptoms of TB (e.g., cough, weight loss, night sweats, anorexia);~1 smear of respiratory tract secretions positive for acid-fast bacilli (AFB); and no history of prior TB. All women meeting these criteria were invited to participate. Those who agreed had a serum sample obtained for HIV antibody testing; underwent pre-and posttest counseling; and were interviewed using a standardized data collection form concerning HIV risk factors, demographic and socioeconomic factors, and reproductive history. The reproductive history included detailed information concerning number, timing, and outcomes of pregnancies, breast feeding, and use of prenatal care. HIV antibody testing was done at the National Laboratory of Public Health using an ELISA. Subjects who were positive on repeat ELISA testing underwent confirmatory testing using an immunofluorescence assay for HIV antibodies.
Control subjects were recruited at the National Laboratory of Public Health when they presented for anonymous HIV antibody testing. The National Laboratory of Public Health is the largest HIV-testing site in Santo Domingo and serves a population similar in socioeconomic terms to the population served by the four enrollment sites for subjects with TB. During the time when the study was being done, the prevalence of HIV antibodies among subjects seeking testing at this location was 2.4%. All HIV-positive women 15-44 years of age were invited to participate in the study as controls at the time they received their HIV antibody results and their posttest counseling. To select HIV-negative women to participate in the study as controls, we chose the next HIV-negative woman seen after an HIV-positive woman. All women initially agreeing to participate in the study as controls underwent the following assessment to ensure they did not have TB: history, physical examination, and purified protein derivative (PPD) skin test (5 U; Applisol; Parke-Davis, Detroit). PPD skin tests were administered and read using the Mantoux procedure. Subjects with a clinical history suggestive of TB or a positive skin test (~5 mrn of induration) had a chest radiograph and 3 sputum samples obtained for AFB smear and were referred to an appropriate facility for clinical follow-up. Women suspected on clinical grounds ofhav- 
Results
During the study period, 545 women with active TB were eligible for enrollment as case-patients; of these, 490 (90%) were enrolled. Among the 490 subjects with TB, 28 (5.7%) were HIV-infected and 462 were HIV-negative. Altogether, 128 HIV-positive women of appropriate age were seen at the HIV-testing site and were invited to participate, of whom 96 (75%) agreed. Of these 96, to (10%) were suspected of having TB on clinical grounds and were excluded from the study, leaving 86 HIV-positive control subjects. Similarly, of 128 HIV-negative women invited to participate, 89 (67%) agreed. Of these 89, 3 (4%) were suspected of having IB and were excluded from the study, leaving 86 HIV-negative control subjects.
Among both HIV-positive (table I) and HIV-negative (table 2) subjects, those with and without TB were similar in mean age and number of other persons living in the same household. Subjects with TB were more likely to have a monthly income below $80 and to have had no formal education, regardless of HIV status. In addition, among HIV-negative subjects, those with TB were less likely to have been employed. Among HIV-positive and HIV-negative subjects, those with TB were less likely to report alcohol consumption in the previous 2 months. Of those without TB, most had evidence of prior exposure to M. tuberculosis infection, on the basis of PPD skin test results. Thus, 60 (70%) of 86 HIVnegative subjects without TB had ?5 mm of induration and 50 (58%) had? 10 mm of induration. The corresponding figures for HIV-positive subjects without IB were 50 (58%) of 86 and 40 (47%) of 86, respectively. t Based on subject's report.
With regard to reproductive history, subjects with and without TB were similar in terms of total lifetime number of pregnancies, proportion with a pregnancy ending within the previous 6 months, proportion using prenatal care for the most recently delivered pregnancy, and proportion breast feeding for the most recently delivered child, although subjects with TB were more likely to report weight loss during the last 2 months of the most recent pregnancy. Subjects with TB also reported breast feeding for more months than subjects without TB. No differences in pregnancy outcome were observed among subjects with and without TB.
Discussion
Our results fail to confirm the long-held beliefthat pregnancy or childbirth is associated with an increased risk of developing active TB, either immediately or after a longer time interval. While subjects with TB in our study were oflower educational status and lower income than were subjects without TB, we detected no differences in lifetime number of pregnancies, proportion of subjects with a recent pregnancy, or most other variables relating to reproductive history, regardless of HIV infection status. Thus, among HIV-positive subjects, our results fail to confirm a suggestion from the study in Kenya that onset of TB was associated with a recent pregnancy [6] .
Two limitations of our study should be acknowledged. First, our results offer no information concerning the alleged effect of pregnancy on the likelihood of recurrence of previously active TB. Our study was limited to women with new-onset TB. Thus, we cannot rule out a possible association between pregnancy and recurrence of TB.
The second limitation of our study is that case and control subjects were recruited in different settings, and bias or confounding may have contributed to our findings. For example, the finding that women with TB were of lower income and lower educational achievement than control sub-
